Study Design: This is a single-group, retrospective study. Objectives: The objective of this study was to understand the factors contributing to satisfaction with life (SWL) among veterans with a spinal cord injury (SCI) completing rehabilitation. Setting: This study was conducted at Veterans Administration Medical Center, San Diego. Methods Between 1998 and 2010, N ¼ 118 Veterans participated in a Commission on Accreditation of Rehabilitation Facilities (CARF)-accredited rehabilitation program after a new SCI. Pre-rehabilitation measures of impairment at the organ/body level, activity limitation at the person level and participation restriction at the societal level were used to predict Satisfaction with Life Scale (SWLS) scores upon discharge. Results: Although overall mean SWLS admission and discharge scores were not significantly different (P40.10), individual change in SWLS scores during rehabilitation was notable, ranging from a 17-point improvement to a 22-point decline across veterans (mean D ¼ þ 1.18, s.d. ¼ 6.04). Veterans who exhibited less activity limitation (higher cognitive functioning, r ¼ 0.31, Po0.01) and less participation restriction (greater social integration, r ¼ 0.21, Po0.05; a trend toward greater economic sufficiency, r ¼ 0.16, Po0.10) at baseline had higher SWLS scores after rehabilitation. When these factors were entered together into a single regression model, only cognitive functioning remained statistically significant (Po0.05). Conclusion: Findings highlight potential targets for interventions, aiming to improve SWL post SCI among US veterans. In addition to directly targeting SWL with psychosocial interventions, results suggest that rehabilitation settings should continue and/or expand upon programs targeting cognitive functioning (activity limitation) and social integration (participation restriction). Nevertheless, additional research is warranted to identify the biopsychosocial factors most reliably associated with SWL and/or other aspects of quality of life.
INTRODUCTION
Although improvements in medical management have increased the average life span post spinal cord injury (SCI), initial rehabilitation is critical, as this is when patients begin to acquire the knowledge and skills necessary to adjust to their injury and live a satisfying life. Because achieving an acceptable quality of life (QOL) is a central goal of acute SCI rehabilitation, increasing attention has been directed to assessing QOL in addition to traditional outcomes. 1 Indeed, identifying predictors of QOL can help identify targets for indirectly enhancing QOL during rehabilitation.
Components of disability may represent particularly important influences on QOL after SCI. In 1980, the World Health Organization proposed a three-tiered conceptualization of disability named the International Classification of Impairments, Disability and Handicaps (ICIDH), [2] [3] which consisted of the following: impairment (that is, functional or structural abnormality of the body), disability (that is, activity limitation due to impairment) and handicap (that is, overall consequences of impairment and disability). A 1997 meta-analysis based on the ICIDH showed that measures representing handicap exhibited the strongest and most consistent inverse associations with QOL post SCI; associations of disability with QOL were also observed (yet less consistently), whereas impairment rarely predicted QOL. 4 The World Health Organization subsequently revised this classification and published the International Classification of Functioning and Disability in 2002, which defines disability as a dysfunctionality at one or more of the following levels: impairment at the organ/body level, activity limitation at the person level and participation restriction at the societal level. The emphasis of 'functioning' in this model emphasizes the contribution of environmental factors-that is, disability represents an interaction between elements occurring at the personal and societal levels.
Although veterans compose o10% of the US population based upon 2009 Census Bureau statistics, they represent a disproportionate B20% of the estimated 250 000 Americans living with SCI. 5 Identifying the factors most relevant to QOL in veterans with SCI could hone rehabilitative efforts for this at-need population. Research conducted to date in veterans with SCI showed older age, selfreported chronic illnesses, pain, smoking, emotional distress and lower levels of educational attainment to be linked to reduced QOL. 6, 7 Overall, however, research in this unique population is sparse. Further, the studies reviewed here were both cross-sectional in design and were conducted at some point after initial inpatient rehabilitation-the period of time that has been highlighted as especially predictive of long-term SCI adjustment. 8 More broadly, no study, to our knowledge, has conducted a rigorous comparison of the differential utility of impairment, activity limitation and participation restriction in predicting QOL in a single sample of individuals (nevertheless veterans) with SCI. It is important to acknowledge that QOL is a broad factor including both objective and subjective components. A recent meta-analysis 9 investigating QOL in SCI identified 9 distinct (2 objective, 7 subjective) QOL measures used in published research with SCI populations. Among these measures is the Satisfaction with Life Scale (SWLS), a brief assessment of subjective QOL.
The current, retrospective study begins to address these gaps in the literature by investigating predictors of post-rehabilitation, subjective QOL (heretofore, satisfaction with life (SWL)) among a sample of veterans participating in a multidisciplinary SCI rehabilitation program. Our specific aims were to 1) describe change in SWL from preto post-rehabilitation; 2) compare indicators of impairment, activity limitation and participation restriction in prospectively predicting SWL post rehabilitation; and 3) develop a statistical model for predicting SWL that can potentially improve rehabilitation emphases. Hypotheses were informed by the 1997 meta-analysis, 4 which based conclusions about predictors of QOL on findings from several independent studies (each evaluating one or more components of the 1980 ICIDH). Using the revised 2002 International Classification of Functioning and Disability, we predicted that participation restriction and activity limitation would exhibit the strongest and second-strongest inverse associations with SWL, respectively; we predicted that impairment would not be a significant predictor of SWL.
MATERIALS AND METHODS Procedures
Of the 121 veterans admitted for acute SCI rehabilitation at the VA San Diego Healthcare System during 1998 and 2010, N ¼ 118 were selected to partake in Commission on Accreditation of Rehabilitation Facilities (CARF)-accredited inpatient rehabilitation (based on perceived ability to benefit from this highly structured program) and were included in the present analyses. Rehabilitation was individualized, lasted up to several months and involved several interdisciplinary SCI-specific providers. Study measures were routine clinical assessments performed as part of each patient's admission and discharge procedures. The University of California, San Diego Institutional Review Board and the VA San Diego Healthcare System granted approval for the study.
Measures
Satisfaction with Life. The SWLS, 10 a measure of subjective QOL, assesses individuals' satisfaction with their present status as compared with a standard that each individual sets for him/herself (that is, the standard is not externally imposed). Possible scores ranged from 5 to 35, with higher scores indicating greater SWL. In the present study, SWLS was also examined categorically; scores X20 indicated 'average' or better SWL, according to scoring guidelines. 11 The SWLS has exhibited good internal consistency (a ¼ 0.80-0.89), test-retest reliability (r40.80) 10 and sensitivity to change among rehabilitation patients. 12 Components of functioning and disability. Potential predictors of SWL were assessed upon admission to the rehabilitation program (that is, baseline) and classified according to the three International Classification of Functioning and Disability categories: impairment, activity limitation and participation restriction.
Impairment. Impairment was represented by injury level (tetraplegia ¼ 1, paraplegia ¼ 0) and completeness of injury, according to the American Spinal Injury Association Impairment Scale (A/complete ¼ 1 to E/normal ¼ 5).
Activity limitation. The Functional Independence Measure (FIM) 13 is a wellvalidated assessment of physical and cognitive disability, 14 which is widely utilized in rehabilitation settings. A total of 18 items were clinician rated on a 1-7 scale and summed to form motor (11 items), elimination (2 items) and cognition (5 items) subscales. Higher scores reflected less activity limitation (greater activity).
Participation restriction. Veterans completed the Craig Handicap Assessment and Reporting Technique (CHART), 15 a well-validated, 16 27-item measure of the degree to which impairments and/or activity limitations result in restriction in the following domains: 1) physical independence; 2) mobility; 3) occupation; 4) social integration; and 5) economic self-sufficiency. Each CHART dimension is scored 0-100, with higher scores indicating less participation restriction (greater participation).
Statistical analyses
Data were derived from a database that was created by the San Diego VA Medical Center in 1998 following a national conference held to prepare VA SCI centers for the CARF accreditation process. To examine Aim 1, repeated measures ANOVA was conducted to examine group-level change from admission to discharge in mean SWLS scores; frequencies were also obtained to describe individual-level change in SWL. To address Aim 2, bivariate correlation analyses examined associations of potential predictors (assessed at baseline) with SWLS discharge scores. Next, baseline indicators that exhibited at least a trend (Po0.10) toward statistical significance in these (exploratory) analyses were entered jointly into a multiple linear regression model to examine the relative utility of each in predicting SWLS discharge scores. Finally, for Aim 3, a regression model containing only the significant predictor(s) from the latter analysis was used to determine beta weights for a prediction algorithm. All regression analyses controlled for baseline SWLS scores and patient age; statistical significance was declared as Po0.05. All analyses were conducted using the SPSS software, version 17.0 (SPSS Inc., Chicago, IL, USA).
RESULTS

Descriptive statistics
The age of patients ranged from 18 to 80 years (M ¼ 43.16±17.54); the majority were Caucasian (65%), male (97%) and entered inpatient rehabilitation p60 days post injury (80%) ( Table 1) . Bivariate associations among baseline predictors and SWLS discharge scores are presented in Table 2 .
Pre-to post-rehabilitation change in SWLS scores At the aggregate level, there was no statistically significant difference between mean SWLS scores at admission and discharge (22.70±7.28 versus 21.52 ± 7.78, P40.10); both means were just above the 'average' life satisfaction cutoff (SWLS ¼ 20). At the individual level, 14% of participants evinced a decrease from 'at or above average' (SWLSX20) to 'below average' (SWLSo 20), whereas 17% showed an increase in SWLS from 'below average' to 'at or above average' from admission to discharge; 69% of participants remained in the same category over this time period. The range of individual change in SWLS scores spanned from À22 to þ 17 across patients (mean individual D ¼ þ 1.18, s.d. ¼ 6.04; Figure 1 ).
Predictors of SWLS scores at discharge
Statistically (or marginally) significant bivariate associations were observed between higher SWLS scores at discharge and higher FIM cognition scores (r ¼ 0.31, Po0.01), and higher CHART social integration (r ¼ 0.21, Po0.05) and economic self-sufficiency (r ¼ 0.16, Po0.10) scores at baseline (Table 2) . When these three baseline variables were entered together into a regression model predicting discharge SWLS scores, only FIM cognition (Po0.05) remained a statistically significant predictor after controlling for age and baseline SWLS scores. (Additional control variables in the form of etiology of injury, time since injury and psychiatric comorbidity were included in follow-up analyses. Adjustment for these variables had no appreciable effect on the results, and therefore the simpler final model was maintained).
Statistical model for predicting SWLS scores at discharge
The following weighted formula was extracted from final regression analyses to statistically predict discharge SWLS scores: [Discharge SWLS ¼ 1.18 þ 0.60 (Admission SWLS) À0.03 (age) þ 0.31 (FIM cognition)]. After accounting for variance explained by covariates (age and baseline SWLS; 46.2%, Po0.001), FIM cognition scores explained an additional 2.1% (P ¼ 0.02) of the variance in SWLS scores at discharge (Total adjusted R 2 ¼ 0.48). Exploratory analyses confirmed the stability of the FIM cognition predictor across meaningful subgroups (that is, age median split; tetraplegia versus paraplegia); separate interaction terms representing 'age by FIM cognition' and 'injury level by FIM cognition' were not statistically significant when added to the model (both P40.10).
DISCUSSION
This study is the first, to our knowledge, to investigate the relative utility of impairment, activity limitation and participation restriction in predicting SWL among veterans completing acute rehabilitation for SCI. We observed marked individual variability in the magnitude and direction of SWL changes from pre-to post-rehabilitation, but average SWL changes were small and not statistically significant. Consistent with previous literature 4 and a priori predictions, exploratory correlation analyses showed that measures of activity limitation at the person level (that is, cognitive impairment) and participation restriction at the societal level (that is, social integration) were the strongest predictors of SWL changes; the association between economic self-sufficiency (another indicator of participation restriction) and SWL approached statistical significance. When these indicators were entered jointly in a regression model, activity limitation (versus participation restriction, as originally hypothesized and as observed in previous studies 4 ) emerged as the most robust predictor of SWL.
Multidisciplinary rehabilitation strives to help veterans effectively manage their disability while learning new strategies and assistance technology to enhance independence. Maximizing function and SWL are particularly important rehabilitation goals. Studies improving upon the existing understanding of SWL post SCI have the potential to improve existing rehabilitation programs by guiding intervention efforts toward the factors most reliably associated with favorable outcomes.
The link between cognitive impairment (activity limitation) and SWL in the present study supports the growing importance attributed to cognitive functioning in recent years. Cognitive screening is a standard component of acute SCI rehabilitation at VA Medical Centers; veterans are referred for cognitive rehabilitation to retrain skills and/or develop compensatory strategies to reduce functional impairment as indicated. However, because individuals with higherlevel SCIs are unable to complete the manual portions of many standard neuropsychological tests, cognitive screening approaches must be flexible. Further, many cognitive rehabilitation tools (for example, electronic mobile devices) require modifications. Consistent with findings pertaining to social integration (participation restriction), veterans are offered assistance with building new and/or mobilizing existing social support resources during or after rehabilitation. Support groups and peer-mentor programs for individuals with SCI represent example methods by which veterans can integrate with others coping with similar adjustment difficulties. Given research showing that early adjustment post SCI often predicts long-term adjustment 8 , rehabilitation programs should also maintain or expand upon programs that more directly target various aspects of emotional well-being, including SWL. A systematic review supported the use of specialized CBT protocols in persons with SCI experiencing depression, anxiety and adjustment and coping difficulties. 17 In addition to increasing access, time efficiency and cost-effectiveness, 18 telecounseling interventions may be an especially valuable medium for the provision of continued services to outpatients who have limited mobility (for example, SCI patients post inpatient rehabilitation). A recent meta-analysis found that telephone-administered psychological interventions improved QOL, coping skills, community integration and depression in individuals with SCI and other acquired (permanent) physical disabilities. 19 
Study limitations
Several caveats should be considered in the interpretation of these results. First, findings pertain to a particular definition/measure of subjective QOL, SWL, and cannot be generalized to other QOL conceptualizations. Second, the limited change in SWL at the group level was unexpected and suggests a variety of potentially overlapping interpretations. To the extent that our results reflect a limitation of the SWLS, measures of different aspects of QOL could yield different results. Furthermore, the individual-level changes in SWLS scores are difficult to interpret as increases (for example) in SWL, could be attributable to actual status improvement over time or to a lowering of standards by which individuals use to judge such progress. 20 Third, because analyses were limited to veterans selected to partake in CARF-accredited, inpatient rehabilitation, generalizability to other SCI veteran populations may be compromised. Next, this study examined SWL over the course of acute, inpatient rehabilitation. Although early post-injury adjustment is critical, 8 SWL and other aspects of QOL remain important considerations as one adjusts to life outside of the hospital. As such, future studies should examine the trajectory of SWL, and predictors thereof (especially environmental factors such as physical, attitudinal and policy barriers 3, 21 ), beyond inpatient rehabilitation. Limitations of predictor variables should also be noted. The reliability and validity of FIM scores, for example, are influenced by clinician training and education; FIM subscale reliability may also vary by individual subscale length. Because FIM and CHART scales are not SCI specific, they can be prone to ceiling/ floor effects that constrain scale variability and limit the ability to detect associations. Nevertheless, prior studies of patients with SCI support their use in SCI and other rehabilitation populations. 21, 22 Finally, although we attempted to include a relatively comprehensive set of predictors based on prior SCI research, it is possible that the omission of additional factors caused us to miss important correlates of SWL changes. From our perspective, however, limitations in the predictor variables had only modest potential for influence, given that there was little SWLS change to predict.
CONCLUSIONS
Veterans completing acute, inpatient SCI rehabilitation averaged only modest pre-to post-program changes in SWL. We observed significant associations of activity limitation at the person level (that is, cognitive impairment) and participation restriction at the societal level (that is, social integration, economic self-sufficiency) with SWL post rehabilitation; however, only the former was statistically significant when considered jointly. Overall, this study highlights potential targets for interventions aiming to improve SWL post SCI among US veterans. Nevertheless, these findings also suggest the need for additional research to identify the aspects of QOL that are most amenable to change during rehabilitation, and to explore factors that contribute most reliably to these changes. 
